Results of research of influence of radiation heat exchange on duration of execution of measurement high темератур are given by thermocouples, influence of the free convection on results of temperature measurement is also considered by the thermocouples set in protective sleeves with a gap. Researches showed that radiation heat exchange leads to lowering of duration of heating of the thermocouple to 30% whereas the free convection in a protective sleeve practically doesn't exert impact on process of heating up of the sensor.
Introduction
Operation of the equipment on objects of such industries as power engineering, mechanical engineering, metallurgy and others, is often connected to operation in the conditions of high temperatures. Monitoring and control of technological processes on such productions is executed by the automatic systems of monitoring and control executing, first of all, measurements of parameters of processes and the equipment [1, 2] .
Correct and fastest measurement of parameters of technological process (temperature, pressure, the expenditure, etc.) is a basis of safety, reliability, profitability and overall performance of the equipment [2, 3] .
It is set [4, 5] that the sensor mounting mode on the equipment has significant effect on an inertance of operation of primary transformers of temperature. However, heating up conditions also influence integral characteristics of process of heating.
It is known that with increase in temperature of the controlled environment heattransfer substantially amplifies a radiation component [6, 7] . This influence is more noticeable in the range of the taken temperatures exceeding 750 K. When reviewing mounting conditions of the sensor in a protective sleeve with filling of the free space with liquid materials influence of possible convection in liquid layers is possible.
Physical model of heat transfer
In a figure 1, a -the installation diagram of the thermocouple I in a protective sleeve of II with filling of the free space with liquid III is shown. In such conditions influence of the free convection in liquid III layers is possible. In case of the solution of the task the assumptions which aren't superimposing essential restrictions on a problem definition community are accepted:
1) heatphysical characteristics of elements of area of the decision don't depend on temperature; 2) the sensitive element has the correct cylindrical form. The initial temperature of the systems shown in a figure 1 makes 20 °C. The end of process of heating up was defined at the time of achievement by a thermocouple junction of temperature, other than an allowed error measured on value. Permissible deviation [8] for the thermocouple of K type makes ±1,5 in the range of temperatures from -40 to 375 °C; ±0,004·t in the range of temperatures from 375 to 1000 °C.
For area solutions of the task ( fig. 1, b) are made the following sizes: H=5 mm; R=5 mm.
Mathematical model and decision methods
Process of heattransfer in the considered system ( fig. 1 ) is described by system of differential equations: It is visible that in identical conditions of measurement up to the temperature of 1000 To intensity of heating up of a sensitive element of the sensor taking into account radiation heat exchange ( fig. 2, b) above
The dependences of minimum necessary times of heating of the TEP sensitive element received taking into account only convective and equivalent heat exchange are given in a figure 3. It is visible that that influence of radiant heat exchange to 30% reduces the necessary duration of heating due to increase in the equivalent heat flux.
For an impact assessment of the free convection in liquid III layers ( fig. 1, a) the equivalent coefficient of heat conduction was evaluated:
